Anaerobic biosynthesis of the manganese-containing superoxide dismutase in Escherichia coli. Effects of diazenedicarboxylic acid bis(N,N'-dimethylamide) (diamide).
Anaerobically grown Escherichia coli accumulate active manganese-containing superoxide dismutase (MnSOD) upon exposure to diamide. This induction requires de novo biosynthesis of MnSOD. Catalase, glutathione disulfide reductase, and glucose-6-phosphate dehydrogenase were also induced by diamide in anaerobic E. coli. A GSH-negative strain of E. coli did not produce MnSOD under anaerobic conditions and was as responsive to diamide as was the wild type strain. Diamide which had been prereduced, by incubation with GSH, was ineffective. NO3- plus paraquat, which elicits increased anaerobic biosynthesis of the MnSOD polypeptide, but not of active MnSOD, synergized with diamide in the induction of active MnSOD. A similar increase in the ability of diamide to cause anaerobic biosynthesis of active MnSOD was seen when the production of the MnSOD polypeptide was increased by isopropyl-beta-D-thiogalactopyranoside, in a strain bearing the MnSOD gene under the control of the tac promoter. These results are explained in terms of a dual action of diamide, i.e. at both the transcriptional and the maturational levels of biosynthesis of MnSOD. Oxidative inactivation of an Fe(II)-containing repressor and oxidative facilitation of insertion of manganese, in place of iron, into the nascent MnSOD polypeptide, are the postulated bases of this dual action.